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TO Mr D,Gleen Starlin, 
Cblff. Personnel and 
Training Branch, 

Army Security Agency, 
Arlington Hall Statio 
Arlington Virginia, 






on 



Reply and ANawer of Mr William 
A Fletcher regarding aaparation for 
inefficiency, par latter 4 December 
lv*46 WDOAS-61 raoaivad 5 December 
1946, thia reply and ahswer 
conaiating of Page 1- 7 and 



Exhibit® 2 9 3 9 4, and Sxhibtt 5. inclusive* 




N . -v . 



ISM Columbia Foj?. 
Washington 9 D.C. 
December lC) / 6. 



Mr D. Glenn Starlin, 

Chief, Personnel and 
Training Branch, 

Army Security Agency, 

Arlington Hall Station, 

Arlington Virginia. 

Dear Hr Strrlin: 

1. This will acknowledge receipt of .your letter dated 4 Dcoc-mher 13^6 
" (W'DGAS-61) relative to alleged charges against me.Ycu state that I 
should reply to this letter within seven(7) days from the receipt 
thereof. 

r 0 In order to have some coherency in this reply tc said "charges' 1 
I shall arrange the subject-matter in tne following order,, Remarks 
and Conclusions . 



■RtXIAHhS 



A. At the onset' Hr William A Fletcher did not anticipate any 
deliberate attempt to belittle his scientific attainments, until the 

of the aforesaid dated 4 Dec ember 1946 letter (NDGAS-61), 
wherein number 3 section "b" displayed such an attempt, as a conseq- 
uence^ it would appear correction is in order. 

B. And, as a matter of fact, in that, so much has been said about 
"coherency" in the charges against Mr William A. Fletcher, even 

though to date no guide is disclosed whereby the meaning with 
respect to the subject-matter have been revealed to anyone, only 
a conception of the instigators of the charges. Therefore it would 
appear justifiable and in order that for to have a logical relation 
of the parts, to the whole drafts subject-matter, it may be well tc 
state herein what Mr William A Fletcher considers as being in 
"coherency". 



C. Taking Webster’s Collegiate Dictionary for the year 1921 page 
195 thereof. " Coherency " Defination Connection or congruity due 
to common principle or relationship; consistency." and page 217 
C onsistency defination 4 . "Agreement or harmony ; congruity, comes 
pcndence". 



D. This does not mean that each word and subject matter of 
each subparagraph in each specification shall consist of the same 
words and same functional requirements, nei + her do they mean they 
shall be " stereotyped "as long as the main form of strnc turai 
section arrangement is prepared in the following order. 

E. A. APPLICABLE SPECIFICATIONS US AMENDED OF 3April 1946) OTHER 
PUBLICATIONS AND DRAWINGS (as applicable). 



B. GRADES. TYPES AND CLASSES (as applicable ) OR CLASSIFICATION. 

* 

C. MATERIAL AND WORKMANSHIP . 

D. GENERAL HE^UIREKSIJTS . 

S. DETAIL REQUIREMENTS. 

F. METHODS OF SAMPLING IECFECTION AND TESTS. 

G. T ACEAGING . PACKING . AND MARK INC ECR SHIPMENT „ 

II. NOTES. THE v ABOVE WOULD APPEAR TO EE liCOI.TREACY. 



rr* 



f 



'V.A.F* Cut- Dec. |j^6. 
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F. It appears that this Agencv still insists on using the word 
Dflta i led Requirements , which is an error, see outline of ft’ora Joint 
"Xrmy-lJavy Specification as emended as of 3 April 1946 and letter 
of Under Secretrary of War dated 23 August 1946, quoting said outline 
page 9. 



E. Detail Requirements 

Example. Component pa rts- Desk- type electric fans shall 
consist of tne following parts: 

Bas e 
Blade 
Frame 
Motor. " 



G. Therefore, it is essential one To ascertain the necessary facts, 
Two Digest these facts and draw the correct conclusions. The 
correct conclusions are the ones which are sound from a business 
standpoint, as well as from an engineering standpoint. 

Three . Present these conclusions so clearly and concisely that 
they can be grasped without effort or delay. 



-mr 






* r ' * 

H. So in order to prepare a Tentative Specification it was decided 
that coordination of the so-called Draft Specifications prepared by 
Mr William A Fletcher on 17 September 1846 (waiting typist until 
70ctober 1946) would be an ideal arrangement , and as a result the 
said 17September 19-i 6 self written by William A Fletcher and 
presented in the typed form as of 7 October 1946 was based upon the 
information to be found upon tne Exhibit No 1 attached to the 
specification file folder on the left hand (side ! of the folder. 

I« It will be fully apparent that the terms used in the submitted 
Exhibit No 1 w*s followed explicatively per the instruction of the 
Engineer in cuestion, 

J. During the course of the drafting of the Draft specification 
Mr William A Fletcher inquired why they did not use the ,, T.S.S. ,, 
form of speification presentation. Mr William A Fletcher was 
asked what is a T.S.S. specification "Never heard the term used 
before) by the way such a partial type of T.S.S. specification 



is shown 



marked Exhibit No 2. 



- - -*<. . * 1 



Kc It appears that due to the diverse and variant statement reflected 
"in the specific instances and comments" which upon the surface they 
appear to be locking in a logical relation of parts; a^incohcrency of 
vital factors and arrangement, for this reason the"specific instances 
end comments are misleading and lacking in a true value and meaning 
pertaining to the subject-matter disclosed in the said Draftg . _____ 



L» And under the circumstances, it appears that due to the fact Mr 
William A Fletcher had the pleasure meeting Doctor Kullbacl 
*■ nd Mr Starlin in t*e Office of Doctor Kullback on 20 August 194^ 
at v/hich time it was mutually agreed end arranged that coordination 
of all drafts specifications would enable all parties concerned to 
produce " good specifications" the reasons at that time was advanced 
why this would be so desirable an arrangement . 



M On the other hand, it is now established beyond doubt no two persons 
can describe subject-matter to the satisfaction of both parties, 
unless there is a joint mutual understanding and frank cooperative 
iscussion of the subject. . _ 



N, This is self evident from the diverse and variant "specific 
instances . which are^all things considered in conflict with the 
drafts as submitted by MR William A Fletcher, and notwithstanding, 
the fact that the "specific instances and comments* is proof that 
coordination is a very vital factor to good understanding in all 
matters , 



C. Ihls pciat 
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YJ.A.F • Dec' 194*. W ™ 

0* At - * this point obviously, it would appear that the definations 
of vital words with a view to clarify the basic drafts disclosure 
is a paramount factor in such a light Mr William A Fletcher 
herewith presents their meaning. Taking Webster’s Colleginata Dictionary 
for the year 1921. page 206 word Draft v.t 1. "To draw the preliminary 
ske^tch or plan, of" page 769 D efination "Preliminary. Introduction 
preceding the m^ln discourse, business) or subject.' 1 and similarly 
the meaning of Technical terms using the Preface of Chamber’s Technical 
Dictionary cf the year 1942 copv can be obtained in the Legal Section 
of Pi.® D Section,, quoting in part"Preface. " Technical tbrm . may be 
defined as a word or eypression v/hich has "special significance and 
value" to +he person learned or dexterous in a branch of knov, ledge 
relating to some particular human activity or to some particular aspect 
of nature" a nd at any rat e " Technical terms are in reality symbols 
'adopted, adapted or invented by specialists °nd technicians to 
facilitate the Frecise eypression and recording of their ideas" and 
itfdilrws that the safest authorities on the meaning of technical 
terms are those who understand and use them" and quote Chamber's. 

P. Along this line undoubtedly, the words "C onsistent and Applicable 
with their variant meanings , and which shows marked different 
usage in the drafts and cannot be substituted one for the other 

t technically or otherwise to this end the following definations. 
p a ge n V7 (Webster) Defination 1 C onsistent . Possessing firmness, 
solid, 2 Having agreement with itself or with something eisej having 
harmonev among its onrts; congrou3 0 3 Living or acting conformably 
to one's belief or profession”, and defination page 61 A pplicable 
capable of being applied; fit, suitable, or right to be applied." 

This alone will r°ve2tl quite divergent*from the "specific instances 
comments"as found in the letter of '4 December 1946. "WDGLA-61) 

*♦ view s 

Q. Mr William A Fletdh er specific reply to the "Supplement" re 
"specific instances and comments"are to him to sav the least he 

does not feel hurt rather thinks it is an accompli aliment in having 
t his Agency on Record 0 that they desire to have... "Tolerances on 
voltage and current reauirements" and as a matter of fsct.lA 
contractor must be given tolerances to guide his work" further 
on the other hand, "Before these specifications could be used in 
connection with a development contract it would be necessary to rewrite 
the greater pal*t- of the subject-matter " end of Quotation of 4 
December (letter) 1946, OfDOSA-Bi) . 

R. And pside from this, Mr William A Fletcher will substantiate 
his finding from the said draft , preliminary material, that is part 
of the afo resaid Record * 

ANSWER 



4o It is further noted with thanks that e committee will review . 
this perhaps unfinished and Answer, due to the fact^ that 

Mr William A Fletcher did not? recieve the original copies of 
typed material form the Personnel Section of R.&D Branch until 
the morning of the tenth (10) of December 1946, and under the 
circumstances, it was impossible to correctly evaluate the 
"s upplement " "spec ific instances cited to amplify the charges " 

6. Therefore, aside from this, may I take for one example the 
specific instance" and comment as of sheet three(3) Number 5 
section "a" to show the misleading and adverse meaning injected 
into the drafts specifications. Before pointing out the vital 
mis-representati^n. let us together look at the meaning of the 
words" CRITICAL OPERATING FEATT'RFS . 

C ritical page 242. defination 5. (Physi/cs .Math ,etc. pertains 
to orde si grating a transition point at which some property suffers 
a definite change "" Critical temperature " a temperature above which 
a substance can exist only in trie gaseous state, no matter what 
pressure"- 
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Operat e page 675, befination 2 . "To produce or take effect; 
producing or taking effect.” 

Feature page 369 Defination 3. "Any marked characteristic; 
anything especially prominent or important”. 

Would it not then appear that the aforesaid words conveyed the 
impression for this purpose ” a transition, a peculiar quality or 
part in producing or taking effect(feacture$ as in any marked 
characteristics . anything especially promient or important”. 

For this reason Size must represent a s pecial feature is it not? 

V Why for example* Submifciature .type of Tube .then too. a very 
important feature and having other important factors correlated. 
Such as for example. The Tube’s wall (size) forms a part in the 
vapors condensation and reabsorption processes which are very vital 
and in a large measure provides the means for producing the other 
thereafter named electrical factors numbered one and two (2). 

And,withtheunderstanding , and knowledge that these features of 
the resultant bombardment of the Tube ’s wall, including the 
inherent substances formed therein, metallic vapor’s critical 
operating, optical, resonance, and ionization potentials shows 7 
, marked special features and not considered proper electrical 
characteristics, by all means all these factors are involved in 
l ) ' this type of sub-miniature, Cold, Cathode, triode, vacuum Tube* 

As a matter of fact, the aboved named features are involved in 
the construction due to the inherent size having marked 
features. Yes, are to sa.y the least very marked in the Tube's 
wall performance and construction details. 

Along this line of reasoning, is it not a fact, that the 
critical operating factors, therein named are the direct 
outcome of the "collision” of the speedy electrons, with the 
atoms of the gas within the Tube, and that of the occluded 
gas of the interfacial layer found at the Tube’s wall?. 

Wherefore, when the encounter takes place there is a state of 
excitation, which in the case of the excited gas, prddueas 
a sort of light . This production of light comes about from the 
"e nergy given up " as the disturbed molecules, or atoms or ion 
settles down to its stable neutral state. Therefore, certain 
feature of size are essehtial as herein disclosed , 

In addition, the electrical characteristics, vapor pressure, 
current density, and voltage are to be so regulated that the 
resultant arcor glow discharge produces directly as much light 
(Glow) or arc) as possible. Because the conducting vapor 
depends upon the wsl\of the Tube to function effectively. 

Is it notcepphhent that size plavs its important part . 
Knowinglv certain Tube's behaviour is dependent upon the 
wall for its dseful operation. 

"'Specific instance comments '"is self evident in error. 



6, "Specific instance " Number 1. "This specification was 

prepared for development contract" through to.,...., 

” as described”... 

Answer ”TEla specification (draft”) was prepared for a 
development contract for s sub-miniature triode of the 
cold cathode type",, is true... which dhall . .n ot will 
provide the means for "c onducting strong current s” The 
words " must probably " depend on a gaseous arc discharge 
for operation” shows, ambiguitv, suscipnble to question^, 
under the conditions as named " must ” see Webster 642. 

» must , necessary to a character or re suit V probably- page 
767 (\Veb 3 ter) "In a probable manner; in IiKehood; in or 
probility; as it is probably so. 



6 Cont W.A.f. 
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*are 

^ \ 

This would indicate to eliminate a "development 1 " rather being of 

i* would appear a "prophecy'.' Whereas there’hn'eUallic particles of 

a "coiloidal nature 5 interposed for example such as metallic 

mercury j , us ally found therein, which provide a means for, such a 

phenomena, in this light the statement is first non-essential 

verbiage Second mis-descriptive , lacking in true knowledge of the 

" development device 1 . ■‘‘gain "Due to the extremfly difficult operational 

requirement". Quired'A, for self evident reasons ,re "a gaseous arc- 

discharge". In particular the "operational requirements consists of 

certain pertinent current, voltage , and operating time data" as 

disclosed in the "draft" specification is in a precise and unequivocal 

language., and it follows that, physical features such as size and 

shapes may be specified as desirable" Erronous in that it conflicts 

with Development" as described in AR. 850-25. in not stating 

a precise and not stating in unequivocal terms, vague and meaningless 

in light of " must probably depend" . 

Further this outline form"This. through to... desirable" is 

mis-'represfeation of Exhibit No 1 and Exhibit Ho 2. which states 
arc or Glow discharge , Therefore the specific instances and comnents 
fails to interpret true facts and findings See B Type of Draft 
specification . Mr William A Fletcher deny the allegation in to to. 
r? Number 2 : 

7 ./"Considerable essential relevant information has been omitted from 
specification drafts." 

Answer Mr William A Fletcher deny this allegation as being reflect: 
ive of the nature which fails to interpret true facts and findings as 
per the disclosure in the previous specific instance comment and 
conflicts with the evidence as shown on the marked Exhibit No 1 and 
Exhibit No 2. Therefore said comments is not precise andis not 
unequivocel^erronous. 



8. Specific instance 2 a. "Section E. should definitely contain r **~*M-e 
mention ...“Cold Cathode" "concept of the Tube". 

Answe r The Technical terms used in the draft are precise and 
unequivocal to the Joint Partner (the manufacturer) in this 
specification .See A-l of JAN-1A and Joint Army -Navy Specification 
JAN-1A For Electron Tubes" Index as .of 1 May 1946 Page 1 of A.b.C„ 
wherein it states in part as follows: 

"A-l Specifications The following specifications the issues in effect 
on date of invitation for bids form a part of this specification and 
bidders and contractors will provide themselves with the necessary 
Copies. A-la, A-lb,A-lc, A- Id, A-1&, A-lf and A-lg and see B. Classes 
B-l Classes of Tubes.. "This specification covers the recuirements for 
many classes of Si&e'trfdh Tubew". . . . . . . "as follows" ... Cold Cathode 

Tubes, including Voltage Regulators end of quoting 1 May Pagel of 
A.B.C. (1946) . The above answer is self-explanatory. Specific 
instance comment not precise and not unequivocal in language and 
content. Therefore considered erronous. 

9. Specific instance comment 2 b„ "There should be detailed reference" 
of the Tube"* 

A nswer ’Whereas AR-^fO-'^S daued 30 .une 1943 section 23 line 3 to 
line 6 quoting "It willnot repeat matter covered by notes on 
drawings forming part of the specification, and will not contain 
matter contradictory to provisions in such other specif icationsV 
Draft complies with this recuirement see JAN- 1 A specification 









- 5 - 
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10. The specific Instances and comments oertining to Draft dated 
80ct 1946 for Tentative w pecif ication for Special Commutator, 
qppears after very careful persual of the Numbers 1 ,2,3,<s,& and 

6 including the subparagraphs comments shows the same trend in having 
far greater number of ambiguous, and misleading, in correct 
statement relative the significance and value yes special value of 
there ibnveyed meanings, with respect' to the significance and 
values outlined in the '’draft specifications the specific instances 
also ru ns in conflict with the accompanying Exhibit No 4. Exh^bit****^- 
"*0 5 aaiHMHBBKfflB# • said Exhibits are self evident being 
capable of being understood in displaying the aforesaid errors 
mentioned. . 

11. It will be self evident with the limited tine now at Mr William 
A Fletcher’s disposal even though the drafts specifications left 
Ja r William A Fletcher's desk on 18September 1946, it follows that 

as the date of the ’’specific instances cited to amplify the charges 
was 4 December 1946. this alone allows consideration in this matter. 

12. It appears that said "amplify'” enabled the writer or writers th 
thereof much time to insert " afterthoughts "and check up readily on the 
draft as of 18September 1946, So without taking each and every "s 
specific instance cited and comments statements which runs along the 

same basic concepts Mr William A. Flctbher at this time will 
releave the Record of the further specific subject-matter by 
denying all allegations in toto. as being contrary to the purpose 
and intent of the ■ L ’rafts specifications as Filed on IS September 
1946. The Exhibits *"o. l,2,3,4,f and Exhibit No4~ will reveal Mr 
William A Fletcher’s position in this matter. 

CONCLUSION. 

ft. 

1. That the relative relationship of the technical terms 
appears to have been overlooked. 

11. That the mis-conceptions of the wordage, allows no ground for 
adequate interpretation there of ( drafts ) . 

Ill* That until the correct conception of the Policy and 

intent of the Joint Army Navy Specifications standards 
are ascertained no "good specification can be considered afcfc 
attainable by any Agency. 

IV. That incorrect dimension as shown on the submitted 
Drawing for use ifi the preparation of the so called 
■kraft showed error inthat the distance between the 
mounting screw yf head and the inner row of segment was 
only 1/32. of inch, this is indirect conflict with those 
Rules Promulgated by the National Safety Underwriters. 



That the statement as of "specific instance comment 
quoting ” upon external radiation of any type” runs 
in conflict with good specification practice. because 
so many of the Legal Cases have showed the word "any” 
indicates a choice. So inthis respect should the 
Manufacturer have designed his Tube so as to prevent 
only one external radiation from effecting the operation 
he would have complied with the term as used " any . 

That Whereas to prevent the usage of external energy 
both visible and invisible the word no. or all light 
energy would have covered the meaning in this case. 



Recapitulating good specifications can be written 
when policy is produced governing the formation of the 
essentials and its contents having a coordination of 
minds to provide, workable concepts which then 
can De presented m a joint constructed manner y 



'.fc. 
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* t ' ^tinflemental "to good fora and usefulness* 
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Tv submitted- — — » ^ 



iTilHam A Fletcher* ^ 

Engineer P-2, — — ■ 

Arlington Hall Station . 
Arlington Virginia. 
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Exhibit No 6. 

\ - -V 



Sample of partial T.S.S. 

W.A.F To Whom it may Concerns 
Draft created by One Legal Supervisor (Sample) 
Sketch , created by Mr William A Fletcher having 
arrangement to show "Model could not work” . 
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28 Setober 19^6 



TUBE, SUBMINxATURK 
COLD CATHODE, GAS TRIODE 



A. API” r h ABIi SPECIFICATIONS 

A-l . Cuba Id 'ary Specifications . All vecif ic&txous listed 

in. Joint Any Rov; LA, vn?"*' applicable, jf to a Issue in effect 

on the ok-Ue of invitation for bids or contract snail £ ora a part 

(? -r~ 

of thlo specif ice tion, vith the hereinafter /, specified 

ratings and toots. 

B. TYPE 

3-1. This specification covers one type of Tube, Sul4|inlature , 
Cold Catnodo, Gaa Triode . 

C. MATERIAL AND WORKMANSHIP 

C-l, See Section C, JAN-1A. 

D. GENKhAl iJEQTJ IkE&ENTS 

D-l. Seo Section D, JAN-1A. 

E. DETAIL REviU CEMENTS 

E-l. The lorevitn attached sneet (T.S.S. } of T*5t nirnits is a 
tentative ;>e.rt of Specif lection JAN-1A. 

£-2. T,x provisions of specif xc&tlon JAN-1A applj to this tube. 




\ 



3 r 



^ttY* tv 



Description t/ Cold 'fcathode/'Qas Irlod* 

7 ft ^ 

Siting*: / Kbb lee epx or epy lie lie Eg Bp lpx Anb I 

Absolut* - ! Vdc v Ydc f v no. nAdo obms obms 

MiXlxonjJ /2 O tyo mr- /ft, S$ — — — — 2^ 



Tube 



lot* 1 



lot* 2 



Ixlumiaat 

W»q 5 



lot* 6 



lest Cond.t 



7YP£.tfA»S./ / /% At /*.<■** SrM 

♦♦Lead Color x hollo* Blacic Bed 



Elements 



# Di*s»*t*r : Mix , J^$0 In . 

••Cathode: Cold Emitter 

••Xarelop* : T-z, 



?-6a(2) 







)f“ v 



?-6b(l) ♦Vibration : lo Voltag* 

P-3 Holding Periods t« 



p-9* ~f Grid loci Ration 
Voltages 

P-9* Anode Ionization 
Voltage: 



Hbb-QScc-eary ; 



SeorO jlbb-vary ;&g« 



AT *0 



P-9b Orld Voltage Crop: Ebb^;Sg/lo«lC^tke;lot* 3 ltd i ■— «< 



P-9b 



Anode Voltage Drops Eg -open * 

lec -0 )Bp/lb-10ytAdo ; lote 3 

Transfer Current: *bb« Vdejlcc-Taryj 

Bg.9M|jlot* 4 



ltd: 



OnJLfomlty j Koc «0 iHp/lb-iq&Ade ; lot* 3; 

lot* 8 ' 







uonn • a . 
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Ref. 


t 

Test 


Conditions 




-T— 

/ 

Min. Max. 


F-4 


Life Test: 


Group •';Sbb* to Ydc; 

Rp/lb*^ofcAdc ;Hote 5 
/6 


t: 


06 00 — hrs. 


F-4b 


Life Test End 
Point : 


Grid Ionization Voltage 


£ 2 : 


P* ~ /ff'Yde 



Note 1; Tubs life is a function of catnode current. 

Life i - - - - - 

Forward Current: __ _ 



hrs . 




mAdc 



Hote 2: lpx is symbol for peak Inverse anode current. 

Note 3; A fixed resistor may be used and the supply eoltage varied to give the Current 
specified . 

Hote 4: In this test the grid resistor shall be adjacent to the grid. The grid current 

shall be increased gradually by Increasing the grid supply voltago until the tube 
starts to conduct current to the anode. The grid current required to start conduction 
shall be vithin the limits specified. 



Note 5: Grid connected to anode Breakdown voltage 150V 

(both dark and visible illumination) 

Note 6: Tho tube shall be subjected to normal room illumination/either natural or artificial 

ggfegjttBE not be efft-vi.ed by external visible or invisible light^P 



Note 7: Under the specified c onditions th e cathode gl ow shall be subst antial ly uniform over 

the catnode surface % 

Note 8: Paragraphs C-la mmk E-4d/of JAN-lft do not apply. 0 ^ ' T& t 

m i r , r-< rfd- >^Cv 
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TO *gHOM IT HAY CONCER N: (To be found in Draft Specification File,) 

The “ Model 1 * presented for specification purposes does not 
present the true picture,. No correct description could be 
written . Because on the inherent defects, which may be for 
Security Reasons . Nevertheless, they must betaken into 
consideration , such as Rest Segment of each Ring 1.3,3, and 
Ring 4,, in accordance v/i th ' r e f e r e n c e “Point Base Line". Zero(O). 

To date specification Drafts were to bring out the saliant Points 
of the Case without at Lacking the Basic fundamental construction* 



The American Brass Co provides in the Handbook for Defination 
of segment “Any Pl«Le, not atrue half circle, is classified 
as a segment See Page 114. Anaconda Metal Products. 



Exhibit No 3... 



1 • 
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COMMUTATOR 



■' r 



A. Applicable Specifications. 

A-l. Subsidiary Specifications., 

Copper 

Brass 

Insulating Material 
Marking Shipments 

B. Type. 

B-l. Special Commutator. This specification covers one type 
of commutator intended for use with a cooperating brush arm and a 
plurality of brushes to switch several electrical signals. 

C. Material and Workmanship. 

C-l. Material. The best material commercially available^iriil 
be used when a definite material is not designated. 

C-2. Workmanship. All parts shall be manufactured and finished 

j 

in a workmanlike manner in accordance with the best commercial 
practice, 

C-3. Screws and Washers. All screws and washers shall have the 
A. S. M. E. form of thread; commercially available screws shall be 
used. Any washers and lock washers used also shall be commercially 
available. 

D. General Requirements . 

E . Detailed Requirements . 



\ ^*1. Commutator. The special commutator comprises a disc of 

/hard stiff insulating material with five concentric contact com- 

/ /p. if 

ponents mounted thereon in accordance witty 'clrawin^'Tiereto attached 
which drawing is made a part a po e i f i c at ion . 

E-JjL Disc. The insulation disc shall be formed of Bakelite, 
Synthane or equal. It shall have an overall diameter of 6" and a 
center opening of 3/4”. 



Exhibit No 4 '<■ 

Draft of Legal Supervisor R.S D. 
purpose '7.A.F. 



use for ^illustration 
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E-5C" Contacts. The contact shall be formed of suitable bronze 
t > / 

alloy, « * 1 ' ~ 

E- Conformation of Contacts. Contacts shall be of normal 
arcuate conformation, 

E- Arrangement of Contacts, The contacts mt> arranged in five 



concentric circles. The location of each contact on the disc shall be' 

J U r 0 •'( I 

fixed with relation to a radial reference line /and' measured, except 

where otherwise indicated, in a counterclockwise direction to a 

radial line bisecting the contact, 

E- Outer Ring, There shall be in the outer line of contacts a 

contact extending 10° clockwise and 3° counterclockwise from the 
•? 

reference line. Ten additional 5° contacts spaced at intervals of 
o 

31,5 shall be provided . Between each two contacts in the outer row 
are fillers or dead contacts which serve merely to form a surface for 
a rotating brush and thus must effectively provide a smooth continuous 
surface with the first-mentioned contacts. Insulating air gaps on the 
order of 1° each shall be provided between adjacent contact segments. 

E- Second Row of Contacts, In the second row of contacts (count- 
ing from the periphery of the disc), there shall be centered on the refer- 
ence line one contact identical in size with the 5° segments of the outer 

row of contacts. In addition, there shall be three 5° segments located 

\ 

at 157.5°, 189° and 346° from the reference line. These segments also 
shall be arranged with interspaced dead contacts air-insulated from the 
four contacts first-mentioned, 

E- Contact Connections, Each of the live contacts shall have 

connected thereto on the lower side of the base disc a flECo # lug 

or %qual^ so that a soldered connection can be made thereto* The lugs 

shall be of such size, conformation and arrangement as substantially to 

eliminate the possibility of short circuiting any contact segments. 

E- Mounting Slots, Arranged on a circle inche* in diameter 

concentric with the annular contacts are thre Counting slots, the first 

occupying an arc from 12° to 37° from the reference line, the second 

occupying an arc from 130° to 155°, and the third, an arc from 282° to 

307°, the slots being of 3uch width as to receive No. 6 machine screws, 

all slots being widened to a depth of 3/ 16 of an inch so as to permit 

the heads of such screws to be brought at least flush with the contact 
surface of the disc. & Y AYo Y * 
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